,/;\. ~ V3
$29% 56 W] = % 5 kX 2014 4% 6 /]
Vol. 29 No. 6 Control  and  Decision Jun. 2014

XEHS: 1001-0920 (2014) 06-1083-08 DOI: 10.13195/j.kzyjc.2013.0504

TR TN AR 1BIE T E T Copula-CVaR BJIRERE
wERA, & &

(PRI RE WAL, Kb 410083)

B OE: WIS AHIE T, Rk AT DG 5 RO 25 BT vk SR ATl BB ). 2 ST AL T K 5 BEN LN S AT D 355 R
$EF Copula-CVaR A4 3 e S A5, Copula bR AR AH OCHE, 46 1R KUK AR (CVaR) S e KUK 25 1, UE I T B RY fi# (1)
APAEE R — . SERF DR R, 75 K5 0 TR DGk 5 XU 285 8 68 ke 5 (A A8 LA R A e S AT 0y R A A A
A, PSRN A I B — 8 2R 2 TE, TR GRS AR DGR T ANHE OG5 58 4 SR G I i 3k - [ k.

Fk%217: Copula Bl AR MBS BIHLT K SBEHUNAARDS: SRR PR

HRESHES: F24; F274 HERARERD: A

Newsvendor decision based on Copula-CVaR with price-dependent
demand
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(School of Business, Central South University, Changsha 410083, China. Correspondent: XU Min-li, E-mail:
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Abstract: In order to discuss how the price-dependent demand and the risk attitude impact the decision behavior under
price uncertainty, a newsvendor decision model based on Copula functions and conditional value-at-risk(CVaR) with the
stochastic-price-dependent demand is founded. The correlation is described by the Copula functions and the risk attitude is
measured by CVaR. The solution to the model is verified to be existent and exclusive. By Monte Carlo simulation, it is found
that the mutual effect between the price-dependent demand and the risk attitude induces the decision behavior to change
regularly. The decision maker can tolerate the fluctuation of price partially, and the market tends to be homogenous when the
correlation between price and demand closes to no correlation or perfect negative correlation.
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SRR AR ME SE B

H T e SR DRI i 4 P AN [+, K B 2 ) 2
T BRI 5 AR 25 J5E0F PR AT D (R 3% i, SR 3948 Ty
223 Z AT BB (CVaR) N AT DU S5 A 0y XU JEE

T, BIFGE T 75 SR AR T 0 I XU Tl 1) R SRA T
H. T CVaR HAG Rt 2y sSKARSERR I, 1077
CL) V2 B H 14 3 A, 0B S5 O — 2 CVaR R
AT B R B, Zhou 26 100K CvaR #i
R Z AR A, JFE R T ISR Ao i
RS 5 . X BERE TR DU K ks B 75 SR 1K &,
AR S5 T U s B BEALE.

B BT DL, H AR ) S AN R 1)
BT SR NREAHCTE T B —, et A &k
kg AT A&, iR A S R 434 T R R
B O 2) 0 5 4 1T g v 7 SRS T 0 4% PR R B A 5T
B AR DU R AL S A b 5 B AL =5 SR 1 AH OGP,
T IX AT 56 4 1 3 R L. 2 ER A e — A
PR R, Mg HA A SR BENL RS K 5 BEA L 5 o
T I 75 BT KA (R B 5 2 A ek B, S B
XTI 73 A bR A0 AR, 570 ol = 5 .

MNH A B 1A PR SCRR R, R A A
Copula b %1z H 214 # 43, 1M CVaR 5 Copula (1) 45
B 1 A B AT P PRI AE S AR R 2L, R IR Aydin
SRR Ty b ¥ Copula of 5002 H 31 B A7 45 BT 9,
PRI H Copula R £ 7E $% 5 40035 ¥ nT 4T P, Copula p&i
oo A b isis H iR 212,

H T AR LA B, A S5 HE Copula pR £, Jil
ik Copula R % 8] 422 3R 45 T 55 73 A BR AR, I 1 %5 <0 il
1 Copula-CVaR #5154 48 57 M 4 Ay 52 1 55, B AL
7 3K 55 B LA A% HL A A OGPk () ik 3 g SRSl
CVaR J5 1 XU 245 B, FH Copula R 48 s i B #1175 sk
LN A [RE XA G C &,

1 Copula-CVaR JR ¥

Copula B8 Z5UFH CVaR 2 4 filt RS B2 & vp i H
PIAR TR, T H e AT B2 PR AR IO, BT
L, 154K Copula-CVaR 7 Bl U8 B 5T LEA A T,
i HLEAT 0 o PR 38 A, AHL 2 A R Y B s R e T T
WL
1.1 Copula FHEEKXIEL

Copula bR £ FRZERL R 28, 3 EEAE F S R
GO AT RS A& B IS A R AL RNV EAT
2[R B0 O R FAH . Copula pf £ 3 223 H 1
Z B A 05T, M4 Nelson!'" (1) BUAH, n JC Copula
BRELC (-, ) ATRAE R C(yy ey e) i 8 I

H01 A F XM n 4EE R, WO, )
55 i DMBEHR B IIA LA AT R Ci(w;), W Oy () W2
Ci(z;))=C(1,1,--- Lz, 1, 1) = xy,
Hrpa; €10,1],i =1,2,---,n. H4E Sklar & #USI, 41
REC, ) REAUG SN (), Fa(), -,
Fo(-) IR G 4041 ok 25, HL 45 30 S 53 A1 ok B300% 282, U
fAAEME— Copula BRELC (-, -, - - -, ) W AR
F(xy,29,  ,xy) =
C(Fi(x1), Fa(za), -, Fn(xy)).

P BT g, R R T 5 A R (1) 30 S A RAH Y,
(1) Copula P %5, H. #5101 2% 53 A1 eR BOE 22, W W] LA &
BE BLAR f 16 K B 20 AT eR A 10 25 AT R B LR R )
343, Copula EUM KT, WAL A, Pril, ik
Copula PR 5y 13t 2 BEHLAZ B (0 I06 5 20 A R A, IX
JEARCF| N Copula B E IR A
1.2 CVaR ByEXER

FEAB Rl A, CVaR & — Mt R AR KU i T AL
In SRS R AT D XS 4, W) CVaR S T VaR &2y
(i s R, ik N

CVaRg(II(l,z)) =

E(II(l,x)|I(l,x) < VaRg(II(l,x)),

(D

Gla,l) = a+ ﬁE(H(Z,x) - a) )

Ho: BNEAEKT, B € [0,1]; H(i,x) A3 R %L,
i NPSRAR R, o AR RS ¢ = min{t, 0}.

2 (1) THEE 2%, Rockafellar ZE10 g H1, o+
K (2), MG, 2) KT o &L 68 2L, CVaR 1]
LAEEAE

CVaRg(l) = max G(a, I). 3)
G(a, x) KT o &3 221 [V ok £n] BLERTE 28 (3) A7 7
KT a M AL ik,
2 Copula-CVaR Fi#!

TEAFTITY N IR E A b A Ge ik B A AL K AN [
BRI AR T AWM A I, R AN
S, W ae K5 W ks SO OC. T3 E AR — A
F BT RN G AR 5 K, X RE E,
FE TR L P4 B R SR AR A,

2.1 HEBIEST

B BEABR e n T

1) B 7= i R AR ) A, R AR — IR ER,
BT B w, 1T 5RO ¢

2) YR VT B A o] AT A SR 17 3% 15 3K 49 A

3) PR FH SN ALZ 3, A L LR &, 1T 5%
RS JFANAS A RE ST, YRS PSR R A% PR R K i
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4) KT K G MAEAE TG OE R, Hf sk 54
H IR oy SR

5) BEAT R BT AR, SR R A 45 1R R PR (R
s, BT s, N, P FHm AL HER M.

WLBR T % b p, SEBRTE K R d, H(z,y) H
Wb 5/ KIERS 73 A1 bR AL, o WHE, y 7K, h(z,
y) A I E WE A i Hy () b A% R 32 2% 23 A e AL
Ho(y) At K I 2 53 At R AR, FH A28 5% 5 530 4
hi(x), ha(y); I (q,z,y) A PRE AR G R EL ¢ A
ARG, 2,y HBEHIAL .

i # AR R [ CVaR fH nT Lld i =X (D) TF & 32
WINEAE T AT PERUIR. AL % Rockafellar ]
T35, gy H TR ) oR ER K 7 V2

EIE1 BT K 5 BELO RS IS A2
mfj?¢ 52 PR, DU AR () CVaR i nT LAad ik DA

PR EL AT H

CVaRg(a,q) =

1
max {a + =5 Blr(q,.5) -

UEB IR a R A
I=(p—wyq—(p—-s)g—dT.
= (2) 158 G IRIEAX N
G(a,q) =

a)_}. (4)

a+mf j s—w)g+ x—s)y—oz) X

1 00 (oo _
mL L (rq —wq — ) h(z,y)dzdy. (5)

é\

g1(a) =
[T [ s = wia+ (@ = sy~ ) he,y)dedy,
a) = LOO fqoo (rq —wq —
g1 () Fl go (o) M JEPEMTT:
DY (s—w)g+ (x—s)y—a < OW, H
gi(a) =

f dyf w)g+
(z = 8)y — a)h(z, y)dz. (6)
LG (6) AT, AT
a—(s—w)q

oz)_h(x, y)dady.

a=(s w)q_,'_g

+ 5> s,

Y
NHHRy >0, W a > sq — wq, TN g1 (o) = 0.
DHzrg—wg—a<0l,H

g2(a) = Laerq dz LOO((:L‘ —w)q — a)h(z,y)dy. (7)

BT X (7) or, A (wg+ @) /q > s, lla >
sq —wq, T, g2 () = 0.

ZE FRTIR: 1) M a > sqg — wg i, G RET LIFR R
H

Gl q) =

a+ mf dyj - w>q+s (s —w)g+

(96 — sy —

il —ﬁ jawq f (xq — wqg — a)h(z,y)dy.

MR A7 AR AEITISE T —H AL 58 S B Ok 2

EN AT LTS
dG(a,q) _

doz
L de h(;v,y)dy) =
1 a + wq
1- 1_5H1( - )
Hi((o+wq)/q) fF o FHIEENE, ol T 55
i, Hy((a +wq)/q) T 1, M a NZEMFE W sq — wq
I, Hy((a+wq)/q) T 0. Bl o 2T sq — wq
i, dG(a, q)/da 8T 1, B4 o 36 K, dG(a,q)/da H
LK, 4 o TSI, dG(a, g)/da a1 - ﬁ
< 0.
2)Ma < sq—wqlt, GBI LLRR N
G(a,q) = dG(a 2 =1>0.
AL, T BLZ: G (e q)?%faﬁ’]’?ﬁ%ﬂﬂéﬂiﬁﬂl 1
.

a)h(z,y)dz+

h(z,y)dx+

[
>
\\a

1 XFabIGEREL%

UL EHE SIS RERE 1T, G(a,q) KT o H
A — AN G (o) L3R, O
mEEIWIFEHLHEME LT, R %a >
sq — wq i, G(a) ii?”ﬁgij(ﬂﬁ WG I g A it A2
dG(a, q) a + wq
—1- H1< ) —0,
q

da 1-p

fitfd o = qHy (1= B) — wq, HE—LAHFHER 1.
W1 W RBEHLT K 5 BEALN # (R R

WL R RO T 2 bR K, WK T4 8 g, — EATAEME—

1o = qH; ' (1 — B) — wq #1153 G(a, q) IEFIHK.
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I 1 513 Copula #8157 4K 7+ Copula-CVaR [1] 3K fi#

H5NH. wC(, - ,-) AN Copula B8 %L, H Copula
FHORBEY T%uH(:c y) = C(Hy(x), Ha(y)). tnH

c(p1, p2) = 0C(p, p2) /61 S,
Ay
h(z,y) = c(Hi(x), Ha(y))ha(x)ha(y). ®)
FH 2 (8) P, HEEKNIE 75 3K 55 4 #% 1) Copula R
B B I 25 A R ECRD AT 1S R SRS 0 R IR Ik
B 03 AT R BSURIIRG 5 E 238 8 52 ARAR ™ it PRT AL & R 2801
WA 32 85 1 ] LA I (4) sk HE CVaR.
18 1 =€ (8), nI LA H Copula 8 5 5 44 4 CVaR
FIE 4y Copula-CVaR FE8Y, #4520 (8) fR N (4), 1]
%3] Copula-CVaR 41 F:

CopulaCVaR 3 =

max {a-+ 7= [ [

(z —s)(g—y)" — @) c(Hi(z), Ha(y)) ¥

s (2)hs (y)dzdy }. ©

MR HE 2 1, K o AR 3 (9) 7] LL4F £ Copula-
CVaR PSRy
M1 : max CopulaCVaR4(q) =
{qH (1-8)+

max
q=0

qH | '(1-p)—sq
1-3 f yf ’
qH{ ' (1= B) + (z — s)y) %
c(Hy(x), Hy(y))ha (x)ha(y)da+

Tla-p) oo
0 e [T - H - )

c(Hi (x), Ha(y))h (2)ha(y)dy — wa .
M1 B 4 F Copula A1 CVaR £ 7 R 3 vk SRR
T, BB FT MR g 0505
2 R Copula 3L, kA HELL i
BR B g YR B, MU M — AR, 47 L

+s
(sq—

I AR, AR LB 4T

UEHY AR A L ARAEDT ) —H R ek
VL M1 AT Bk 2, 15

d CopulaCVaRg(q)

dq N
H'(1—6) —wt
qH | ta-p)—- afy A-F)—sq o
1— 5“ dyf (5=
H Y (1= B))e(Hy(x), Ha(y))ha (x)ha (y)da+

J~H1*1(1*5) da J‘oo(x _ H;l(]_ B 5))><
s q

(Hy (@), Ha(y)) s (2)ha(y)dy)

A MLIEAT Bk, Wy
9?CopulaCVaRg(q)
0q? B

(e -

c(Hi(x), H2(q))h1 (z)ha(g)dz—
J~SH1 (1-8) ({E —HT 1(1 . ﬁ))x
(@))h1(x)ha(q)dz—

(s— B (-0 [ Lo (qulﬂ - B) - sq

0y
s),HQ(y)>h1<qH1_1(1 —B=sq, s)hg(y)dy).

Yy
Hfx>s B
J‘H1 (1_/8)(5 B H
() (g)de — | ]
B))e(Hi (), Ha(q))h1(w)ha(q)dx <0,
B9 2]

C(H1 (.’1?), Hg

+

(1= B))e(Hi(x),

H1 (1_B)
(z— H ' (1-

9*>CopulaCVaRy(q)
0q?

DtE, M1 — @A AE s UM, i A HALE —
fiee, Bt AL — B 4 1F. O

Copula PR # 1) Tl 25 2, AN [F] Copula & 4 7] LA
i1 AN [] PR AH DG T ORI AH 5C 38 BE, Robertol 1T 4 /i
TR IR B K30 A2 Hfil T 16 67538 Copula PR 4L
(7590, AEANFE A2 T BT AR S ok 8 B Ak vl 10
Copula pF 0% £ J5UEE, 1X 46 )7 vk B 8 i v, 76
IEANFRHEIR.

LRI ey, SR I A R LR,
P SCHR [15), W R K 5 i O B A &, i) CVaR it
BIR N

CopulaCVaRg =

< 0.

A e fle

m

1

max {a + ;— w)g—
a€R,q=0 1
]:

(b = )a — )~ )" }. (10)
Soobs ~ A, m AR py N A
V8, d; 9% YOI 52 7k

A (0 — b)* (92235 50T LRI T2 4
BN R y, &y = (a — ), BN

a—b<y,
y = 0.

(an
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MR EIRALBETT 5, SIANAR R 2 M Ky, &
2= (q—d;)7,
kj = ((pj —w)a— (pj — s)(g —dj)" —a)”.
FA B T K 5 0 4% 1) Copula-CVaR A5 24 m] DLIE AL
etk
M2 : max Copulaa_\/\a_tﬁg =

=

Jj=1

max{a—i—

s.t.q—d; <z,
(pj —w)g— (p; — 8)zj —a = ky;
w=0,220¢20 k<0, a€R,
j=12--- ' m.

SEPRAE ST, AR A I S R R DA IR AR p; AN
dj, XA IE M2 ISR . R R4 A 4 afer B
T Copula bR 08 1ot 5845~ D RLAUIRAT p; F dj, AT
HEAT AL 1R KA.

2.2 EF Copula RERIAE R Z

HTZERE R PR AR M2 5, 75 22l ik Copula
BRI BUBEAU AR R AN b py FUTT SK d, BRI 7k i %
k.

Step 1: 7E% JT] Copula 5% 7 3% H 8 Uf- 38 7= i 75
SRR ¥ AH 2 25 440 [ Copula #5574, — i S0 AR 5 2 56
UL, R 5 BEAT R, A 40 38 i B T, SCHR [18-19] 45
[WRZEH T =R SV AN GIRr

Step 2: F I 2% 7™ fib T KA 1) g 5 H s At ot
Copula #7425, 14 Copula BRELH C(-,--- , ).

Step 3: fifi & 17 I 75 KA & o A 28284, Jaid g s
AT A S HL, O e o A R T LICR FH 4
B o3 A, WCHq (-) A ASTE I T I U A& O A bR B Ho (1)

Step4: AE %2 AR M (0,1) 3475) 43 A (1) Bk 57 Bt AL
Bt v.

Step 5: AR5 LT 3¢ 41 3 4 ¢ — J6 Copula Fifi #11
i

u=0, (1),
e () ke, (p) s, B
aC
C,(u) = g: v).

Step 6: 14, Copula BEAL T K FIBEHLITHE, H
p=H'(u), d=Hy"'(v).
Ho: H1 o4 H 305 ek £, p A d o BEAUL IR AN s R

H 4 Step4 ~ Step 6 EL A 0% 41 21 I AR
IV 53413 1) Copula BEALFT SKFNBEHLN A%, X LERHL T K
HIBEHL 6 30 1 5848 T 1) Copula Z 5 e e A2
(] FRAH SR &5 4.
3 HBloHr

h T HER T SRS A IR SO ORI, ASCR A
JGIE A Copula BRAEL . B 24 K48 4 1) — JC Frank pRZCR
“JG PlackettCopula PR EE AR T L 77 K 5 4 %
(RAH G S5 4. 3X 3 i R Hion) DUARII AN [F] 75 3K 5 ks
AHOR G5 K (1) T IR R AT R 7 A I AN TR 5 i), SR T
DAFEXT 52— T W T 1) R BR. 1 TR X 3 7 ok HiORTAH
DA I R AT T B 4.

1) - JGIEZ Copula BE%LN

C(u,v) =

o Hu) o H(v) 1
f_w I—OO 27T\/1—92><

2prs — s2 — 12

P ( 2(1— 02)
Horp o= () I FRAE— JCIE 20 A R AL () 1155 R AL
Copula Z 5 Bl Ze PEAH OC R 40, —JCIEZS Copula R
EFH 2 VEAR O R E0 FEEAH G,
2) —JC Frank sR N

B efau(efav — 1)
C(U,U) = o0 _1 T (e_gu _ 1)(6—91) o 1) . (13)

Copula Z 44 60, Frank & HOHH G 2 R R AH OC 2R
B, BRAH G R B AR LR AR T IR FEAAR, B
RUF G REVE, L AR OC SR E Va3 ). fk
R R HOH —1 IR oR 58 2 U K, 24 0 I R 7s AN
XK, N IRIRSEA M. 0 SFACREU KRR N

BAHK ZH = 1+ 4[Dy(0) — 1]/6,
Herh Dy (0) JTEFERR AL, kR L.

3) —_JG Plackett BRI N

C(u,v) =

(1+ (8 = 1)(u+v))

20— 1)
V@ + (0= 1)(u+0)* —4uwb(6 - 1)
20— 1)
Plackett pR 25 1) AH OGP I i 0 28 X e fR L, Copula Z*
o B A8 R, H o > 0. 01T 0 n, R
T RAATAMK, 0 = LRARAMK, 0 > 1 KR IEAM
K.

56, B B3R 3 Fh Copula B % 5 37. 3 4> Copula-
CVaR B8, B S HUIRAE QTR 7S T BT As w =
20, JHA AR B = MM s = 5, A KRB E % p ik
MIEA A N (30, 10%), AR 171 75 KR IE S 73 A1

)drds, (12)

(14)
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N(1000,100%). i i Matlab 7.0 5 45 784 3547 46 481,
AU 6 000 IR, FREUL 88 1R Kt U5 EAT Il &
3.1 RBR7K XM RRIT ARG

B 2 ~ & 4 Jy AS[H] Copula b %5« AN ] XU KSR

TS BT R KR,
10

E .

W °f e £-0.4

= N -~

s 8 AN 506

& - '
~_ 08

LR MEAE R L

2 IE7S Copula REIZHEHEXRE—RMITREXR
10
E
E O
-
Z s
4

7 . . . A
-1.0 -0.8 -0.6 -0.4 -02 0
PRAT R L

E 3 Frank REEXRY —RMITREXR

10

AT 107
[ee} O

3

AT XL
4 Plackett RER XM L—HMITREXRR

HI P 2 ~ P 4 ] I, AEANR ARG P R, AR
BRI A TT A — 2 2 P (8 = 0) I,
it SR 55 A% FR A7URH 5GP 1 SR A e 0 VT PR AR
YRR Dy DA R E N, 5 SR 5 A A% 1R RO O 1 8 it
S LT A T v, RS KRR P O, S AT
it AH 9% P 72 A T 72 A F s B2 AR AN ) AH SR A 7K
N, KK S S LT R R ORI A B
GARIENEACH B I, RS HLIRERE JEE 5 B AT A
AAAEWT R P DG 2R 2 DA G PR BRI, XU R RE R
R, 1T R AR, X RSB AR S i e T
ST T ) SEOB W] A AR 4 Chen 2 IRIBEST, 2447
AT D9 AN AR B, XS e 1) B I 1T R R IR
TS PR B T B, AR AR D R SR AR R
SRAHE U b I, AEIVE S U, RS 25 55 B pE T

B T BE AN AT AE SRR R OC R, X R W Chen %5 3L T
a5 75 3K 58 AT B 58 A SO DG IR IE 9T 45 18 IR
1] /& Copula-CVaR 155 8 (1) 9 PRy 2k 4% . si2Br I, Bl
AR ) A, RS 7K e LT o 1 AR A
Fof R AEARA, AR, X R AR AR A B SR T 3 2K
AR AR A B AT L, B T oK 5 AN AR G
PEP) 3G 38, Frank BT, KUK 5 AT 55 1) 5
VAR B 5 R AR A, AR A IE 7S Copula B3, B /2
Plackett p& %4, iX 5 A~ [A] Copula bR P A [R] FH G SRR
K.

T Bk oy A ml W, 75 SRS RAH G 7K~ A
JAJE 7K - (1R X0 2550 I AR A i 2 = AR (1) W SRAT b AN
RAEARA,, TR ECAR AR s B H A [ XU 2 B 3
A TR AN [F] T I PR T (R PR S AT 20 i ik RS 7K - i
FHORE A P AT Ay 52w 1R 7 ) ] LAt /7R 5
Mk R A S A ) R S AT A 1) 5% i DRI X 2 52
(1) 8 Ak T AR Ak, XU 2% B2 PR 17 R MR (1) 77 1) R 5 JiE
T 3 77 I R 588 S5 75 SRAFTAN A R A DG SR 2R AH O,
I H Copula PR AT E.

32 X REIT AR N

WSV B AN T MY W PRSRAT A 1) — R
BRI EE L AN )T DUAE BB A, R SRR o = i i 3 1
W B 52 W U B R e 3K I BV 1 OUER R ),
I NAS P S AT R B R. O T 3547 AN [A] Copula bR
B EEEL, AR BEAT B B 1 23 A I 38 38 XU K 1 Ay
0.4 JZ/RHEMAHIE R ECR 0.5 IIFEA K.

5 AN [A] Copula bR L 046 3 2 P S LT
PR RE. S ), R bR AEZE AR e Ve N LT
FORRRUE, M T BRSSO N,
Frank pR £ R 1 75 2 05K, Plackett pRAUBIR IR 2
1EZS Copula bR £ 55 T 5 M 2. X KM, 763X 3
FE T, P YR U L e R AN A e 5,
{E & 7% LB AN — 21, Frank p& 2R Plackett PR 117
Yy 7% 266 118 %, 1E 25 Copula pR 55017 37 W 56 A1 X A
JE , AT RS I B PR 2B, 3 M T I Ak B B 2%
ZARE I A IREE I, 8 e 1 P RS )5 v 3 3 1ok

R s A AT P
10
E
=R 5
H
=
= o — Plackett
% --= 1F4 Copula
4 N . ,l":
5 9 13 17
ks bR 2

5 A[E Copula BENMEIREESRMITREXR



Fo6 M

HRA) F: F KRBT NASHESE T 2T Copula-CVaR #9538 & & R 1089

6 A A7) Copula bR £ 7 SKBRAEZE 55 B 1T
KR, HE 6 v W, SR A, 3R
i SRR AEZE S LT i B e 2 AR O, A (R 7R K
FRUEZE S 30T I i) B A0 VT B8 O 2 OR B B 22
H.OIXR W, 7RIS RSEAT A B s ) BT
AR SEVE, A AREGAE T ANF] Copula bR ZURBEAUL ) 7 b
T RS AT WA — € 220

10

— Plackett N
== 14 Copula \-\‘

BT /107
[oze]

50 liO 1I7O ZéO 290
bR
6 R Copula BYBERIEE SRITRRRXR

PL 2518 T Copula BT KRG A& L AHOCHE
MRS PR P SEAT My (R 52 e v LRI, AR OGP P
FAT R 520 5 RS 28 B AT 0%, AU 28 JEE 1 15 X
W) FR) 77 [e] AR B2, TS M7 ) M B S e SR A%
MR R IUAR O, AH O H Copula bR HL I T3
RGE, X LE LW RS B8 1 AT T XU 25 B FIAH 5%
PR B B SV L T8 i Bl 1 LA R A AT, R
L5 2R U% Bl 0 % 9% 2l Fl Copula pR B2 R X6 w5 4T
R RIAN ) S i A, X e R A O AR R SRl T —
(I
4 4

A IK Copula %5 CVaR 454, #EA T BENL T
SR BT A AH O 1R R B ke SEAR Y, IR W AR A fi
PIAEAE P RIME — 1k, 45t T RS0 SR At 1 B AA O k.
Tk SRR B AT T ASIF] Copula BRI RS 25
£ AH I | 5 3K 5 A% U8k Bl Mo i B R SR 1 5%
Wi, EEE AR S EAT SR

1) BEHLF K 5 BEAL K 1R 7R DGR e 54T 4

)5 M DR R S IR 25 B () AN [T T AN [, M s ok
IR o 1 I, 55 SR A A 0 7R S it A S A 1T 5
RGeS g U RLRE IR, 75 =R 5 0 1) AR
DA 38 R A S5 AT B T v, XU R R ORI
RAIREER SOk Y SN

TR G WA AEA R SR, KB K5 5
DT BB 1R L DK JRIFAN— 2, A A MK 4
I, XURS R R 5 SR UL VT B i AN AE B S B i O R,
2 8RS BAIR IR, RS TR ik vy, 1T R B BRI,
X A 75 SR 5 0 B A T T S AR 4 5 B

ks

X R — ANl 1) B A 288 SR I AN B2 ARG 7K
SRS, 3452 B F5 5K 5 A (R AH DG PR IR 2 e, P
(AL HL 5% W ANAF A SR ] 5 1R PR DG &R, L, 4l
W5 el Ak B B AR AR AN, A T I A e 1
28 RS, RSP A A KA A B AT RS PRI A 2%
JTiE.

2) Bt 7 SR S5 R AH A I 22, KRS 7K
5 AT B AR A e AR AR A, (H 2, X AR
A ) U T 3 R AR AT AR 4. RS 75 K S
Wb AR DG R 1 55, Frank pR50 R, XU KT A AR
VT FRL R TR B P e A A AR, SR A IE A Copula Ry
£, )5 A2 Plackett B3, 1X 5 A8 [F] Copula B £ (1) AN [R]
FHORR AT G, M TT SR GG A DGR T 58 4 S K
BT AN, ANH Copula B8R B AT AH A KUK
ISP YRS (R PR SRAT Iy T[] Tk

AP REAT PSR IS A TR ARSK K T 3 75 2K, 1
H BRI 75 5K 5 AR RN R AH GBI AH O
RRIARATCRE LI B &, AFE MRS RIR R,
KRR AR T A5 1) 3 Ml g e L g X
SEAE RS R AR R, Al o] LR AT & A 5 8 53
R

3) B LEN AR BB 1T, Y E AT AR ] LA 2
— 8 PR BEIAN RS U ), 25 R DR =Rk B s AH Ok
TARIAS R AN ). P38 %) IEZS Copula BRI ECHE I (1) T
R R AR LR, AR, S ks B sl e ik — e B
JE, BT B S W, R I LA T 3 S
ANFTIT AN [E). AH A% s 2, 75 3K (0 hn e 22 5wt 1T
B BB M SR, AR E T, T R AR HEZE XS
PRFAT R R ) HAT A e .

B — EAA RIS SR R —, A
MV W2 73 B AN R 5T B, AT 28 38 B 0] S OF
BEORRER, A LE I 52 A /N, Ak ] DARR AR % 3 52
D1 E A7 B R PE SRS, 9> SRS RDE E H M. bR
RSN R R AN 175 3K 5 s, {H 2, ] Copula-
CVaR B 0] LAY JE N BE 22 (R R LA &, 31X 12 ik
R 3z —.

HIH Copula pf £ 7] LUBALLAS [7] 75 5K 5 4 #6 AH 5K
7= i 3, FLl G CvaR ml RLAAEE vk 58 32 A1
KRG A5 JE, 1X 2% B Copula-CVaR A= ANV fE 1% (AT 5
Z ISR 2, 10 B Rl 2 T AN SR AN [F P i,
TXAE AR Y A AU R AT R S I Y . BAR CVaR A
N BE I 5Y A %, B2 Copula 5 CVaR [f) 45 & A& —Fl
BB, XA 2 BEHLAS R E T AT X
AR Ay I SR (1) 5N RE R 5 S ST —
(P 25 AFRBF U AR A — oA 2, WA 2% 85 K



1090

29 %

L5 A% 3 A 1A AL, BEATIIFITIL B w R R SR (1 52,

e Z 0 LE G IR IR IR R, TR S

2 ] DAL

LEIR LTy [H] i I VRN RIS,

£ % 3Lk (References)

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

Qin Y, Wang R, Vakharia A J, et al. The newsvendor
problem: Review and directions for future research[J].
European J of Operational Research, 2011, 213(2): 361-
374.

Jamernegg W, Kischka P. The price setting newsvendor
with service and loss constraints[J]. Omega-management
Science and Environmental Issues, 2013, 41(2): 326-335.
Tang Ou, Nurmaya Musa S, Li Juan. Dynamic pricing
in the newsvendor problem with yield risks[J]. Int J of
Production Economics, 2012, 139(1): 127-134.

Ferrer J, Oyarzun D, Vera J. Risk averse retail pricing
with robust demand forecasting[J]. Int J of Production
Economics, 2012, 136(1): 151-160.

Arcelus F J, Kumar S, Srinivasan G. Risk tolerance
and a retailer’s pricing and ordering policies within
a newsvendor framework[J]. Omega-international J of
Management Science, 2012, 40(2): 188-198.

Yao L, Chen Y F, Yan H. The newsvendor problem with
pricing: Extensions[J]. Int J of Management Science and
Engineering Management, 2006, 1(1): 3-16.

Charles S Tapiero, Konstantin Kogan. Risk-averse
order policies with random prices in complete market
and retailers’ private information[J].

Operational Research, 2009, 196(2): 594-599.
Chen X, Sim M, Simchi-Lev D, et al. Risk aversion

European J of

in inventory management[J]. Operations Research, 2007,

55(5): 828-842.

Mg, 2 ZRAR. F)iE-CVaR #E R 1) — 20 Rk e i
BRI, 205 PR3, 2010, 25(1): 130-136.

(Liu J, Luo C L. Price and ordering strategies in a two-

[10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

(19]

echelon supply chain under Criterion of profit-CVaR[J].
Control and decision, 2010, 25(1): 130-136.)

Zhou Y J, Chen X H, Wang Z R. Optimal ordering
quantities for multi-products with stochastic demand:
Return-CVaR model[J].
2008, 112(2): 782-795.
Aydin Burcu, Guler Kemal,

Int J of Production Economics,
Kayis Enis. A Copula
approach to inventory pooling problems with newsvendor
products[C]. Handbook of newsvendor applications. New
York: Springer, 2012: 81-101.

He X B, Gong P. Measuring the coupled risks: A copula-
based CVaR model[J]. J of Computational and Applied
Mathematics, 2009, 223(2): 1066-1080.

Bai M, Sun L J. Application of copula and copula-
CVaR in the multivariate portfolio optimization[M]. Berlin:
Springer, 2007: 231-242.

Nelson R B. An introduction to copulas[M]. New York:
Springer, 2006: 18-22.

Sklar A. Fonctions de répartition an dimensions et leurs
marges[J]. Publication Institute Statistical University Paris,
1959, 8(2): 229-231.

Rockafellar R T, Uryasev S. Optimization of conditional
value-at-risk[J]. J of Risk, 2000, 2(3): 21-41.
Mk, 2 RS AR E R B ECR (0]
5%, 2006, 9(2): 40-41.

(Yang S L, Peng L X. The derivative of functions

R

with double integral definition[J]. Studies in College
Mathematics, 2006, 9(2): 40-41.)
Roberto de Matteis. Fitting copulas to data[D]. Zurich:
Institute of Mathematics of University of Zurich, 2001.
FEANFS, KAt SE. L TARSHOZ % A K Copula bR £L
HEFEJAHL). RETRFR, 2010, 25(1): 36-42.
(Ren X L, Zhang S Y. Copula function selection criterion
based on nonparametric kernel density estimation[J]. J of
System Engineering, 2010, 25(1): 36-42.)

(AL 4 FREEE)



